Regulator of calcineurin 1 suppresses inflammation during respiratory tract infections.
Respiratory tract infection with Pseudomonas aeruginosa is a common cause of hospitalization in immune-compromised individuals. However, the molecular mechanisms involved in the immune response to P. aeruginosa lung infection remain incompletely defined. In this study, we demonstrate that the regulator of calcineurin 1 (RCAN1) is a central negative regulator of inflammation in a mouse model of acute bacterial pneumonia using the opportunistic bacterial pathogen P. aeruginosa. RCAN1-deficient mice display greatly increased mortality following P. aeruginosa lung infection despite enhanced neutrophil recruitment and bacterial clearance. This mortality is associated with higher systemic levels of proinflammatory cytokines in RCAN1-deficient animals. These aberrant inflammatory responses coincide with increased transcriptional activity of proinflammatory RCAN1-target proteins NFAT and NF-κB. In addition, we reveal a novel regulatory role for RCAN1 in the ERK/STAT3 pathway both in vitro and in vivo, suggesting that aberrant STAT3 activity may significantly contribute to delayed resolution of inflammatory responses in our model. Together, these findings demonstrate that RCAN1 is a potent negative regulator of inflammation during respiratory tract infections.